Regulation of in vitro vascular calcification by BMP4, VEGF and Wnt3a.
Vascular calcification is a common clinical complication of cardiovascular disease, diabetes and end-stage renal failure, associated with significant morbidity and mortality. In this study we demonstrate that factors secreted by the hypertrophic chondrocytes induce matrix mineralization and osteoblastic transformation in cultured mouse vascular smooth muscle cells (VSMCs). In addition, these factors render VSMCs responsive to BMP4 and Wnt3a ligands. Neither BMP-4 nor Wnt3a could induce mineralization in short-term (up to 8 days) cultures of primary mouse VSMCs. However, both ligands act synergistically with the chondrocyte-conditioned medium causing a further increase in VSMC calcification. Finally, we show that commitment of VSMCs towards the BMP-regulated mineralization can be induced by the chondrocyte-secreted bone anabolic factor VEGF. In addition, expression profiling suggests a novel role in vascular calcification for the matrix proteins previously known to regulate bone formation and mineralization (including MMP3, fibulin, 11betahydroxysteroid dehydrogenase 1 and retinoic acid receptor responder 2). The results of this study may contribute to further understanding of the cellular mechanisms responsible for vascular calcification and provide important information for the treatment of this pathology.